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MRPC Regional Energy Model 15 
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Table 1. System Dynamics Symbols!
 Name  Description 
 
Stock A stock represents things in the model that can 
accumulate.  The stock will rise and drop 
depending on its flows, and will remain constant 
while in equilibrium. 
 
Flow A flow is the rate of change of a stock.  Inflows 
add to a stock, out flows take away from the 
stock.  Equilibrium occurs when inflows to all 




The blue arrows in the model represent when 
one variable, a, directly influences the current 
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The following chart shows the variables of the model that are endogenous, exogenous, and 
variables that are excluded. 
Table 5. Model Boundary Chart 
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Endogenous                                Exogenous                           Excluded 
                                                                                                      
            

























As John D. Sterman says in his textbook, “System dynamics seeks endogenous explanations for 
phenomena”. (24) The variables that are endogenous in the model interact to generate dynamics within 
the model’s boundary.  On the flip side, variables that are outside the model’s boundary are exogenous 
variables.  Much of the behavior of exogenous variables in the model is assumed, and not explicitly 
modeled.   
The Minnesota Project discussed earlier in the report gave us confidence using exogenous 
variables, many of which came about from running the simulations of the stakeholder scenarios.  That 
being said, there were a few areas in the model that we would have liked to expand upon, if time 
available, but this was didn’t occur. Because people of different age groups are attracted to a region for 
different reasons, we would have liked to add endogenous variables to the aging chain from the 
Birth rate 
Death rate 
House construction rate 
Demolition rate 
Influence of relative regional 
services 
Influence of proximity to 
major highways/seaports 
Influence of relative 
regulatory environment 











• 2")#-$"+*' $+34#+5' $%1'
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Housing 
Labor force – gainfully employed 
Land already used 
Commercial businesses 
Industrial Businesses 
Region business attractiveness 
Region attractiveness to people 
Total energy demand 
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Our model was built to mimic the Montachusett region.  The family member test asks, “Can the 
model generate the behavior of other instances in the same class as the system the model was built to 
mimic”. (24)  Our answer to this question is “Yes”.  Our model can be applied to other regions as well 
as individual towns.  During the process of the model build the team discussed from time to time this 
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